On the applicability of resonance forms in pyrimidinic bases. II. QTAIM interpretation of the sequence of protonation affinities.
The atomic properties of neutral and protonated forms of uracil and some model compounds, computed from B3LYP/6-31++G//B3LYP/6-31G charge densities with the QTAIM theory, indicate that sigma electron reorganization plays a significant role in the protonation processes. This reorganization is substantially different for O=C-C=C and O=C-C-X (X = N, O) units, involving transfers of electron population between all atoms in the first case but not across the C-X bond in the second unit. O-Protonation is basically favored over the N-protonation because of the lower electron population transferred to the proton. The stability sequence of N-protonated forms can be rationalized in terms of the closer position of the proton, when attached to N3, to regions of larger electron population (carbonyl groups).